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c*S£] mmm 

ifimm&m^ izm^^^x mm y y a # - > &&mt- s z\ ^ tc y y > jjoi/ 
tula ^ y a # - y \z ^ b v ^mm^- zmzL-tzyytf^^*- yft£^m 

H«f-T s 3 i: -rs^fbglfi. 

tuiBit^## z%m-rz>mm<z>Ty7-}-£. 
m^^mmry^fi^^^mm^KMvxw.^m^n^nm^m^m 

M^^mu^m^m<^mi]%:m^xm^nom^ixitm^mzizmm 
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mm<DmmmM^^M^^Tm^>y#*^z-yit&m?z>z mz£ um 
ta > # -r ^ y 9 & m%. -r 3 j> > TtOb a $ - y mw^& t , 

mmmmm^fr <bmm^tm^ zmn-tz z tizzy mitmmzmzmmmw. 
itfia^x>r hnm^m*. mmmtim^TK^v x^zm^xmrnv^-i b% 

m^.me] 'pte<hibi yy#jifribtezmft(Di/ytf)iA*-ytfm 

mmizmA^nt^mmm^^mi,^m&m^zML-cmt^nomit^mv& 

mnmmm ^ iz m -5 v ^ x m g a v y ^ n % - y & & m ~? z> z\ t iz & y y ^ ;i 
mM&u<Dm&*fioxTv7\z%>^x, 

mnmmm^<Dmm&mztfimi't=.miirizte. vs.m^n^. tuia^x 
a bnffi*mz*!Ht#imitfii<\ 
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}gi£<Z> T > t- ± iz «fc »J Iff IBSIMfS f 2: ^fs L , 

*f/& -r & gfjfB^M^is® m^7 & « v t?t*> ti %>m &m 6 x &m i izmm<D 

o 

^ifc © r > JC J: y |& sSslfSfB f * %m b , 

«f£ © Stff stiff ic « ^ v % t tu f B > y tfii a° # - y £ m. m ? z> z. n \z j: y v 

ytf)\smmuw.(Dm8L*fto7>.'rvzr\z&^T. 

<< hmffizmiz^ti^timit&mzfi^. tn^tuDmitMmitijjz&f&L. 
mmw&m^<Dmm&mitm&i>&^m&iz\$, vx.^ bmrn^n^-r, *n 

[ff^^i o] i i/yTSfrfrhte&mftvisytffr^z-y-fr 

mmm\zmK^nt=.m.mm f$:^A'-i/fm5^fMt'$.oT, 
mmv t y \z & y mmmmm^ &g«u 
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m&o mz&m^m & y m ± s n -s tttf tcso- v * t t& ib v y z - y 
[ooog 

mmm tc » a i- £ mtmw& ^mmm iz m -t z % <d v & & . 

[0 0 0 2] 

i»¥6-i 9 o 8^&mvmmtitiT^z> rm&»mmm.tti 

1K1 : *^t*j®te^ai:SCSSB-II Vol. J7 2-B-II No. 1 p 
p 7 - 1 5 , 1 9 8 9^1^, HJfiffi r^_t#lfr^ffl 1 6QAM07i-i?> 

Sli^^PS I (Pilot Symbol Insertion) 3gW#5£fcSB"r. 
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[0 0 0 3] 

t£&> QAM (Quadrature Amplitude Modulation) J; o &3g0gj&:fcHC 

bmmzmftt&iimz. ®mmmx&mi,^£2ftT^fc 0 u^u psh 
y^r^^r^/ai-sr £&^tgicL£. p s i aew^ra:, mm 

[0 0 0 4] 

p s i ^^©#^5 7u-A7*-v«; Mc^TiftHj?i-.5 

#££3&spte[Rj±1-£ 0 P S I^ii^^T*^, PfcltC, N£ 1 6J^_h&C-rsr 

ttfT'gzfcto, mmfcxkftomN/ (p + n> &i6/i7a±i:«:y, ioo 

[0 0 0 5] 

$8 RCS92-106 (1993-01) = JKffi r 1 6QAM/TDMA^ 
M (Maximum Amplitude Method) (£, Wii<>WM'&7&"?*lryzf)\/*:mffl&£.~fZ>J5 

[0 0 0 6] 

CS 9 1 - 2 2 ( 1 9 9 1 - 0 6)HI rp*gjf fltjgic J: £fff«^¥9fim' 
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it^m?ZmnAZMM^{&ffiT*ZZft1$mffimitD F E (Decision 
Feedback Equalizer) £ H*lTr # -5 « 
[0 0 0 7] 

a) temmmm. 09© (b> it^mmm, m 9® (c) liit^^tc^i-ss 

[0 0 0 8] 

®9<£> (a) ic^-rj;e>fc, If n 7 h ^>^;i/i:f 

u-i±itmfflWizmm t§= (a) ©±ittM7i/-^, rsa^ 
isytf)vzmm s P-m±T*j*i,fc %<dt$> & a 3in:^bt, (b) (c^-r^fc 

1 y u-^tfNi/ytfjiX'Mf&Zti. S/>#>cojiS#£m = 0 ~ (N-i ) r*3t 

ttt§. m=0. N&A-f □ >y h i/>y^;b-e^> y, m=l~ (N-l) te'ff# 
^>^T*fe5. 7 t^-A<DJiK#£ i £ U fff^$:R ( i ) X^f, 

[0 0 0 9] 

09® (c) ic^-rj;e>tc, A--f n>y byytfn<iz&^Tmm-l&mzM'tz>$: 
iiMiiA^M^'^c (i) &#'ffi#>y:/c (i) &^f5 

m#r (i) {cmn-rs^^ci:^ %mmm(omfr*mm.2nmmwm<D&m 

0 2CDM^^t)i±T^^$tl^ 0 ±^L£:ffltL&C^£*l£ ioC, iH3l#§5 0 2 
te, »3£#§5 0 lT*>IS££;ft*2^Bf§#R (i) ^fsfs^R (i) iZtt-tZ 

^#tt^> y ^c (i) zmmi,. m&mmzfi?o 

[0 0 10] 
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«»»;#fc©i8j«#»3-«. huh i GQAMiz&v&&&QLmm<Dmm 

^;i4Rfc*8fSFT&5. n-;i/^7^a = 0. 5Tr&5o 

[0011] 

(Hi io>M&4M<DW^) <Dft%m&&4f$mKL* S/ytfjitJS 

T'T-zz'&m-tmx, mw<D&wtfiz%<. m i )m&m*m<&z>o 

[0 0 12] 

mmtfmzz (t^^ds) ^&as®5/»ioi/*>f s> 

^z:^^t)^5c ^gp<£>S/>>tf;i/#>f ^ ytffrib l -9->>Oi/ ( l / 8 i/ytf/i 
>#«^£&v^£#;fofr5 0 

[0013] 

Hi 2lt ^'J^ttcDi/> l/->>3 $[&^-rHT&5 0 Hi 2 

©«arttE b /N 0 "X?*>»J, Mlt^U^T*S>5 0 H12J:U, 

#>f^>^a><b iif>y;i/ (i./8i/>3K;i/) "r4ifeii:tc«fc5^»;^5#ffi©* 
Met *) 2/>jK;i/HJBm©wa!««3Et)5fe*!>, <fc V M^*- rt-vy 

•fins- hvm^mm-tzz. £t>m&zn2>o 

[0014] 

i/ytfjimm-fti&BWz&K-tfcitoiziz* mn. t/y^jvu- has zm<D 
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&d s pa>&$&7u'kywft?m&* torn is- h%.Tf*-A-vy7;]sis- 

[0 0 15] 
[0 0 16] 

m l*±& b £ S&ffl (C ^ T & 3 *l £ tf) & y , Q A M #5$ OD F^H * T* & 

zm^^-^-vy -fjv v - h -e cd s> > mffl&tf'&mt&m <z> x& & ast^t- s 

£#>fc. i&^^-A-^-y^jvu- bJkX$M\<m%n(Z>isymjiA$-y$:m\,^T 

o 

[0 0 17] 

tf)]sA$-y*tfi&-r2>z.tnz j: y ^>7ft;b#^ >^£#£irs;>>7tf;w\ 0 # 

& -r £ > a # - > t . mnmmm^fr ^ ttumm tm% 

£ * £ C * »J *f b«3S & # s «HtSIII #S ii , tufa 5/ > a # - y <D 

[0 0 18] 

z.<D£$temf&lz&tuZ'. b<DM%rtfisyi$;i,A*-y&mmz47t>ti 
5 r Zl iz & y , 7 1 - s; > y^©^^ frfcS«fc*tt©a£»KM«'* Sit 
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[0 0 19] 
[0 0 2 0] 
[0 0 2 1] 

[0 0 2 2] 
[0 0 2 3] 

. &m<DMm&mm^izm^^Twmisytf)irf*-y : ktiim-t2>z. hicfc y 
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mmmn^mt.. ffimisy#j\y^*-y<z>*-( syyiz&^T. 

[0 0 2 4] 

* *miz wmt z> ^ n #t» ^ -5 . 

[0 0 2 5] 
[0 0 2 6] 
[0 0 2 7] 

o t , mmm&m^ \zm-3 v n t f&ta > rfOb a # - > & -t & ^ ^ &c £ u > 

tm&izte. vx.^ h^mzfi v\ ffffa^x-r b^.mzmzmtMmzm\ m 
tmmm^nmw&mztfimv&^m&izi^ hjg§T&*T*>i\ mitmm 

[0 0 2 8] 

zn&o&iimz&tuL b<DMffitfi/y#)\'rt*->$:mmzfit>n 

z>z\h\z& v. y^-i?y.ym<D^fr&%mfcM®<D^Miz&'fc-tz>ztitfT* 

ds p<Dm^&mmz*miznm?z>z.£rfvgz> 0 

[0 0 2 9] 



1 o 
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[0 0 3 0] 
[0 0 3 1] 

[0 0 3 2] 
[0 0 3 3] 

> # - y Z&m-t S 3 £ iz j: »J > tfOi/PTO&ff &ff ^f7^ 

jcj^t, mumm^(Dnm&.m.^ms.vr=.m^\z\t, bMmzn*\ 

[0 0 3 4] 

$ fcJcaM&iBW:, 4>&< l i/ytf)ifrb%i2>!%%\0i/yi$;],rt*-ytfm 

MmznAZftfcmmm^zfjrf-i'r&m-tz&m^mT'&'DT. w&<dt 
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y^±\z j: vmmmm^zgigv. M^-r^mmry^i-^^<D^mm^izM 
v n t mm > y aou^ -r & t k £ u ^> > mm& 

[0 0 3 5] 

* £ :* ifig tc 3 d £: # T*£ £ o 
[0 0 3 6] 

[0 0 3 7] 

[0 0 3 8] 

mm&BM i . 

~?zfu v *ST*&£„ mi testis «fc?lc, ro^n >y ?EU£, r>ft2 0 
it, M2 0 2t ^Hfc#t3lgP2 o 3 -r-*¥!lJ£[iIJ&2 o 4 ;Hn 

y hS/>3K;Wt*->3&£|in&2 0 5 fc, M^2 0 6 t, 7l/-V^>^ 

HJHHFJ&2 o 7 1, ^i^r h«nfflnaK&2 o 8 t^e>«tfijts*is. 

[0 0 3 9] 
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;i/|ei»!iiis&2 o 7-c»y, ^x>r hsitrMtttfx^ MHttiaft2 o stfes. 
S/ > £ & -5 n<i u v h */ y $ - > t? & s . 

[0 0 4 0] 

^fB3*lfc^fg^#te, *»»2 0 2-eitt2fi£lft«tStllttiS*iftI., Qffilbt 
*flS*&JlSlS2 0 3 il 7 l/-A/2/>3K^^SBHI»2 0 7 h«?i>f h WIUS&2 0 
8/\m^j$tl^> 0 

[0 0 4 1 ] 

rrt% ^b^MP2 o 3 ico^t®2 fcEvvtsMB-r 0211 mtmm 

gftt, n-y->^;bii®^i o l, i0 2i:, »l^x>f hfl^i0 3, 10 
4, lost *n»»i o 6 fc^p>n^3tis. 5 s * ^#;Wfc<**ifcB: 

£tft«I. Qf^$:R (t) £-T£ 0 
[0 0 4 2] 

?10 1li, R (t) SrnT^^M^S-Brfeie^R (t-nT) n-tf->>Ol/ 

Ilif 1 0 2 iim-? x>f MM 1 0 4 A£|}*t5o rrT% Tit. Ay DM 

mztitc iv>7;]sft<D\%m*m-to n^y^jimmm^-i o 2», r (t-n 

T) &nT£tf«JESltfc|g*R (t -2 nT) «3Rtfx>f MfHI#§ 1 0 5 
[0 0 4 3] 

^^x>r h3fcJM*l 0 3ti, R (t) fc?x>f hfH«JEl»2 0 8#e>flD«fB 

* x>f hwoii^iiimwo • r (t) ia«4»i o 6/\ffi^^-^> 0 iwr« 

K, «3g^x>f hm»«l 0 4 tt, R (t-nT) i: 9 x >f M»»I«f 2 0 8 ^ 
^©tSJjI^X'f hWl t^SlUmwl -R (t-nT) s, tint* x>f h 
tIHl0 5H R (t-2nT) h ?x>f hfflttlifB 2 0 8 ^e>©ll*^ x>f 
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Kw2 t.zmnvr~ffi%:W2 • r (t - 2 nD mm^i 0 6MtiAt5. 

[0 0 4 4] 

i&Ml0 6{i, ii-?x-f hit^l 0 3, 1 0 4, 1 0 5*^<Z>ffiiJ%iD 
lEU^^mSr^bffi^G (t) tit, f-^ ! fIM2 0 4 i:i^2 0 6A 

m^-rs. ^fcffi^G (t) », j^T^j^fc^-e^tis. 

[0 0 4 5] 

G (t) = 

WO • R (t) +W1 -R(t-nT)+W2-R(t-2nT) • • (1) 
[0 0 4 6] 

M±ftmfcMmB2 0 3<DMtt<D-WT*&Z a f-^ ! Rlgia»2 0 4H 
-i*/^>jJOl/RJ{8IIll&2 o 7^e>tf>t/>3#;i/#>f 3 >^IC^V%T, M QAM 

[0 0 4 7] 

Tv^j;e>{c, i 6 q am©£/>aR;i/ w \£y>f(Do *>nj a y b ^>jtf;wi# 
- > £ b T^ffi $ tiT v % s - j& £ #88^>f D<yhi/>^i/;^->i:bT 

hS/>'jJ?^// , C*->jRttfi!*J: U %^:i{isfc^v> 4 ^>rtOW^TT*$rt?, Jg(c, fit 
*£&a&sfs&<£T3*"5£fcfc< D S P ©^raftSr^HSlCggM^rs Zl £#T* 

M2 0 6it »Hn7 NS/>jK;w^->*>^#jba}*G (t) 
^illfc^^, MKSE (t) i:bt^i>fMISi@IS2 0 8Atf}^t5 

o 

[0 0 4 8] 

-7 u-2*/i/yrt)vmfflm&2 o 7i£, /\°-f ny h $/>^;i/7A°^-xc i 6Q 
^d-)/ hi/>jK;i/tf tbt, R (t) ^^iz-A^yoW^i'^H 
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ss2 o 8 £T-*mfemm2 o 4^ai?j-r£o 

[0 0 4 9 ] 

9i>f hflfflfflrim»2 0 8tt, 7 l/-A*>f 4 ^^icfeWS^-ffcrnUE (t) £ 
R (t) 4u&»e>*iifc*JRtf x>f hW0~W2 SrfffHU *ftfili2 0 3Affl 

[0 0 5 0] 

&St»*x>f hW0~W2 £ff3lt-££:#>{C, LMS (Least Mean Square error 
) ^RLS (Recursive Least Square) ^0fli***M7^^ U XASS^ 
M;U£LMS M7(D (20 iStf) £e>{C^£*i£„ 
[0 0 5 1 ] 

Wn=Wn + #-E(t) - R(t-nT) (2) 
[0 0 5 2] 

(2) ^©/itissii^«T»y oj^±i«T©iE«"e*«. ?x>r vmwmft 

2 0 8lt 7 U-A*>f ^ (2) ^©mUCS: 1 7 U-AtC— SfT 3. ? x 

yfr^mtmiiG (t) &«jiL/fe«EftaRigE (t) tf^/j^&sj^ic, 

I^i^hWO, Wl, W2fflfJt^^ 
[0 0 5 3] 

yy#)i<DmmZfiOo 

[0 0 5 4] 
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aifei^tt Uf*;^S3, Yes), 9x>f hjgfr&tfvx (*^y^S 4) 
, ^Hfc&St&fToT Uf'^S5) ^-^WJt&fT^ Uf7^S6) „ 

Uf>y^S3, No), *^y:7S 4<Z)?n:-f Mg«f&ff*)t*, ^f>^S5 

[0 0 5 5] 

@fft^-H3PB n t«, ii^i/2i/>3jf;i/^raSS*W*Lv%^, i/8-b->y;i/ 
JS*_t i/2i/> tff ;i/#T t? & ft ^(BafrastfjefST # -5 . 

[0 0 5 6] 

mmo^mm 2 . 

05{C£V^, 05 lC^£ft£ «fc "ptC 3CD^n y ? 0l£, 7>ft201, 2 
01AL 4fe&ffi2 0 2, 2 0 2 At, ffMH2 03, 2 0 3 A£, 
m%.m&2 0 4 /WDy hS'>JK;W^->»4iaK.2 0 5, 2 0 5Ail, 
1M2 0 6, 2 0 6At, 7 U-2±/yytf;];mMm$&2 0 7 , 2 0 7 Ah, 
?x>f h«3ffll[Si&2 0-8, 2 0 8At, 5B#aj;ftES&3 0 1 £ 2r» £ £ ft & . 

0502 0 lA~2 0 3 A&O f 2 0 5 A-2 0 8AH 010201 — 2 
0 3 M2 0 5-2 0 8 tmm&Mf&V&Z. 
[0 0 5 7] 

*HJ6©^JBtCfeV^T. tfc»#©tefti2l8P2 0 2, 2 0 2AT*feU, 

-^w^#m^^-^w^nis&2 04t'fe«j, mn^m*mmmtim&3 o it 

[0 0 5 8] 
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^©^n ? mm<Dmm i -csnjHufca i ®yn >y ^gf^^^-^^ta 

SI2 04 S:BfeV^fc=b©S: 2oafe^IlCMS-rs 0 fW$2 0 3 <D^ffcffl#G 1 
(t ) ^^^§7 l/-A/S/>Ji?^/|^SBiag&2 0 lfrbO>7 b-A#-f S y 
7hi/yT$)\s*J^y>f, W192 0 3A«aii3G2 (t) RXfttfo-t 

z>? is-<u/z/ytf)immmm2 o i Ai^ha^y ^ y>f£.i/yrt)i# 

[0 0 5 9] 

S^ffi*IB»3 0 1 »1^2 0 3^P)©MffiAGl (t) il^fc^L 
ii2O3A^f,0fftaiijG2 (t) ©e>t3S«<7^V^S:3g#*U 

%.m$&2 o 4^\m*-rs 0 ^-#¥![5tiii6&2 o 4 3g#t$*ifcs/>2joi/*>f s 

[0 0 6 0] 

^mm&i&nxiz, mm#-<A-y^(D7^y?'mit2*£^f=.tf, 2*&± 
xmmi^x^^\ 

[0 0 6 1] 

mi c % z> #j a - >> ^ £ ffi v ^ £ ^f§ a © #t#c m & ^ -r ^ n * ? m x & s c 

0 6ic^^n-5 i^tc, 3(Z)^n y ?EB£, 7>ft2 0 1., 2 0 lAi:, fft s 
§[52 0 2, 2 0 2At, ^3^2 0 3, 2 0 3 A ^- # ¥([5g[Sj& 2 0 4 
;Wn>y b - >58£taS& 2 0 5 i^2 0 6 il, 7U-i. 

/isytfjimm®&2 0 7 7x^f h$[| , #tHli^2 0 8, 2 0 8 At, M4 
Olh^^f^^tlS. EI6(Z>2 0 1 A~2 0 3 ARZ$2 0 8 A«, 01 

©2 oi~2o 3 > &t>*2 o 8 tmmcnmj&xfo&o 

[0 0 6 2] 
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sii7i/-A/s/>>K;i/i^»3iiis&2 o 7x*fey, ^^-r h^.m^mzv tw 
»ia»2 0 8, 2 0 8At'fe*j, i£im#4 o i -e&s. 

[0 0 6 3] 

QffRi (t) i:btfttagP2 0 3 i:7l/-A/i/> 
3JObfflJSISS&2 0 7 £?x-f MMWIU&2 0 8^\ffi^j$tl^ 0 — 7>"5^2 
0 1 AT?M3*lfcM<I#tt, *«»2 0 2AT?tfC3Sttaanitt5Sttai, Q 
ffR2 (t) t OT^<ffc*Q:Ja3P2 0 3 Ah7 l/-A/S/>3K;i/W»!IlI» 2 0 7 
t7i^f h»ES&2 0 8 AAfBij$ti5 0 
[0 0 6 4] 

^m*Q.3SgP2 0 3*^(7) miWt!G 1 (t) i:«a|2 0 3Ai)^Ofl[; 
m^JG2 (t) W:, #tJj|3§4 0 1 T**m^tl, ^©M^fbffiAGl (t) +G 
2 (t) T r -^f^tUS&2 0 4 £M#2£2 0 6^ffi^£;tx£o 
[0 0 6 5] 

^-^f3^ms&2 0 4i4, ? iy-&/isytf)immm$&2 o 72^ 
t) +G2 (t) Km*>%L^m.*'&m?-z t LT^sp^\m*-rs. 

[0 0 6 6] 

IBM* 2 o 6li, /t>f n»y h i/ytffl,rt#->ft£.m&t2 o 5 tfffiij 

AM □ >y h i/ > - > ^ ^ ^fbffi* G 1 (t) +G2 (t) 

SKfcSHE (t) tbt^x-f hWP[I!{&2 0 8 £?3i-f h«U«Hf»2 0 
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8 AAffl^jtS. 

[0 0 6 7] 

-y v-u/i/y-fchmmmi&z o i ri (t) tR2 (t) £/av>T^Si 

i/^^H^^^^&^i-f h»iag&2 0 8 t7i^ h«g»iail2 0 8Ai:f 

- #¥ti5tiin& 2 o 4 ^m^-f £ 0 

[0 0 6 8] 

fi>f M»E»2 0 8tt, ^-fbffiTjGl (t) +G2 (t) CD7b-A#-f 

^^jcfctts^fbsn^E (t) tRi (t) £#e>*sa&?x>f hwo~w2 

W*G1 (t) +G2 (t) 07U-A^f>f5>^ICfeWS*^lE (t 
) £R2 (t) ^jb^Sil&tfm^ HW0—W2 SrffirU ^-ft&JlSP 2 0 3 A 
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